Characterization of putative hydrophobic substrate binding site residues of a Delta class glutathione transferase from Anopheles dirus.
To date, investigations of the hydrophobic substrate site of the insect Delta class glutathione transferase are limited in number. In the present study, putative hydrophobic site residues of AdGSTD4-4 have been proposed and characterized. These residues are Gln-112, Thr-174, Phe-212, Arg-214, Tyr-215 and Phe-216. It was found that Gln-112 does not contribute significantly to the catalytic properties of AdGSTD4-4. Arg-214, Tyr-215 and Phe-216 made contributions to catalytic properties and the rate-limiting step. Thr-174 and Phe-212 appeared to be important in enzymatic catalysis by stabilizing the active site beta1-alpha1 loop on which the critical catalytic residue Ser-9 is located. The aromatic Phe-212 pi cloud appears to be important for interactions with its hydrophobic size representing an almost equally important factor. The data suggests that these residues are not directly involved in catalysis but exert their influence through secondary interactions. In addition, active site rearrangements occur to bring different residues into play even for conjugation through the same mechanisms. Therefore, due to the conformational rearrangements topologically equivalent residues observed in crystal structures may not perform equivalent roles in catalysis in different GST classes.